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Ground-Water Quality near a 
Septage-Treatment Facility, 
Orleans, Massachusetts, 
1997-98

By Leslie A. DeSimone and Kirk P. Smith 

Abstract

Water-quality data were collected from 27 
ground-water wells near a septage-treatment 
facility in Orleans, Cape Cod, Massachusetts, 
from November 1997 through March 1998. The 
data were collected to characterize a plume of 
nitrogen-rich ground water that has resulted from 
infiltration of treated septage effluent. The water- 
quality data include physical properties and 
concentrations of major inorganic constituents, 
nutrients, and dissolved organic carbon in ground 
water. Concentrations of trace metals and volatile 
organic compounds also were measured in ground 
water from three wells. Dissolved nitrate was the 
primary form of nitrogen in ground water near the 
treatment facility. Nitrate concentrations ranged 
from less than 0.1 milligram per liter as nitrogen in 
wells representative of background conditions to 
74 milligrams per liter as nitrogen in a well 
screened at the water table beneath the effluent 
infiltration beds. Smaller amounts of dissolved 
ammonia and organic nitrogen also were present. 
Ground water with high nitrogen concentrations 
also had a high specific conductance, low 
dissolved oxygen, and high concentrations of 
major ions. Concentrations of trace metals and 
volatile organic compounds in water from the 
sampled wells were all below drinking water 
standards or below analytical detection limits.

INTRODUCTION

Infiltration of effluent from the Tri-Town 
Septage Treatment Facility in Orleans, Cape Cod, 
Massachusetts, has resulted in a plume of nitrogen-rich 
ground water in the stratified-drift aquifer (DeSimone 
and others, 1996). Effluent has discharged at about 
20,000 gal/d since 1990. The disposal area is about 
1 mi inland from Cape Cod Bay and about 700 ft 
from coastal Namskaket Marsh, an Area of Critical 
Environmental Concern as designated by the 
Commonwealth of Massachusetts (fig. 1, at back of 
report). Because nitrogen can contribute to 
eutrophication of coastal waters, the potential 
discharge of the nitrogen-rich ground-water plume to 
these coastal water resources has been a concern to 
State and local water-resource managers, local 
conservation groups, and the general public.

The U.S. Geological Survey (USGS), in 
cooperation with the Massachusetts Department of 
Environmental Protection, has monitored the ground- 
water plume that has resulted from effluent discharge at 
the treatment facility since its inception. Monitoring 
was done through the installation of observation wells, 
water-quality sampling, and geophysical methods. 
Nitrogen geochemistry in the plume also was studied 
(DeSimone and Howes, 1996,1998), and ground-water 
transport pathways, ecological conditions, and baseline 
water quality in Namskaket Marsh were investigated 
by the USGS in cooperation with the Woods Hole 
Oceanographic Institute and Cape Cod Commission 
(Howes and others, 1996; Weiskel and others, 1996,
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1997; DeSimone and others, 1998a, 1998b). Ground 
water was sampled frequently from 1990 through 1992 
(DeSimone and Howes, 1995; DeSimone and others, 
1996). Since 1992, movement of the ground-water 
plume through the aquifer has been monitored 
primarily with borehole electromagnetic-induction 
logging, which detects the zones of elevated electrical 
conductivity that are associated with the effluent- 
contaminated ground water (DeSimone and Barlow, 
1994). Electromagnetic-induction logging indicates 
that by March 1997 the leading edge of the septage- 
effluent plume had advanced about 500 ft west and 800 
ft northwest from the infiltration beds toward potential 
coastal discharge areas (Weiskel and others, 1997). 
More recent logging suggests that the leading edge of 
the plume appears to have moved to a position that is 
horizontally within 50 ft of the upland boundary of 
Namskaket Marsh (site 185, fig. 1) and is 5 to 10 ft 
below marsh sediments (J.M. Norris, U.S. Geological 
Survey, written commun., 1998).

The water-quality data presented in this report 
were collected to provide an update on concentrations 
of nitrogen species and other chemical constituents of 
the plume and to verify inferences about the spatial 
extent of the plume from borehole-induction logs. 
Since 1992, when ground water in the plume was last 
sampled, the plume has increased in size, and the 
chemical characteristics of the effluent have changed 
due to changes in the septage-treatment procedures 
(James Burgess, Tri-Town Septage Treatment Facility, 
written commun., 1996-98). Thus, more recent 
information was needed to accurately describe water- 
quality conditions in the aquifer. Water-quality data 
were collected from 27 wells at 21 well-cluster sites 
from November 1997 to March 1998 (tables 1 and 2, at 
back of report and fig. 1). The sampled wells were 
located within and at the margins of the ground-water 
plume and are part of a larger observation-well network 
(DeSimone and Howes, 1995).

METHODS OF DATA 
COLLECTION

Water samples were collected from 2-inch- 
diameter, polyvinylchloride observation wells. 
Screened intervals of wells ranged from 44.5 to 
129.9 ft below land surface, or from 12.7 ft above to 
74.6 ft below sea level. Samples for analysis of 
nutrients, major inorganic constituents, and dissolved 
organic carbon from most wells were collected with a 
stainless steel Keck Model SP-84 submersible pump 
fitted with Teflon tubing and an isolation packer. One 
well that was screened in low-permeability material, 
OSW 160, was sampled with a teflon bailer. Samples 
for analysis of trace metals and volatile organic 
compounds (VOCs) were collected with a Grundfos 
Model Redi-Flo2 submersible pump fitted with Teflon 
tubing. Samples for analysis of trace metals were 
collected and processed by two field-team members 
using procedures to minimize contamination as 
described by Koterba and others (1995). All samples 
were collected after at least three well-casing volumes 
were withdrawn.

Field properties pH, temperature, specific con 
ductance, and dissolved oxygen were monitored for 
stabilization during purging of each well. Field proper 
ties were measured with electrodes in a flow-through 
chamber with a Hydrolab model H-20 meter. For water 
samples with dissolved-oxygen concentrations less 
than 1 mg/L, dissolved oxygen also was measured by 
means of a quantitative colorimetric method that uses 
self-filling reagent ampoules (Chemetrics Model 
R-7501).

The sampling pump and equipment were 
decontaminated with laboratory-grade deionized water 
after sampling at each well to prevent carry-over from 
well to well. The pumps and discharge lines were 
decontaminated by rinsing the pump and line exteriors 
and by passing 5 gal of deionized water through them. 
The sampling pump and equipment used to collect 
trace metal and VOC samples also were washed with 
5 gal of 0.1-percent Liquinox detergent solution 
followed by 20 gal of tap water before the final rinse
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with 5 gal of deionized water. Equipment for trace- 
metal sampling was stored and transported to the field 
site in polypropylene bags.

Samples were filtered and preserved, where 
needed, immediately after collection. Samples for 
analysis of nutrients and dissolved inorganic 
constituents were filtered through 0.45-micron capsule 
filters (Gelman Model 12175) inline during pumping. 
Samples for analysis of dissolved organic carbon were 
filtered through 0.45-micron silver filters with a 
stainless-steel, nitrogen-pressure filtration apparatus. 
Samples for analysis of cations and trace metals were 
preserved with nitric acid to pH less than 2. Unfiltered 
samples for analysis of VOCs were collected into 
amber septum vials and preserved with hydrochloric 
acid. All sample bottles were sent on ice to the USGS 
National Water Quality Laboratory in Denver, 
Colorado, for analysis (Wershaw and others, 1987; 
Fishman and Friedman, 1989)

Samples also were collected for quality 
assurance and control. A rinse-water blank was 
prepared with the deionized water for analysis of 
nutrients and major inorganic constituents in 
November 1997. A field equipment blank also was 
collected in November 1997 for analysis of nutrients 
and major inorganic constituents by passing the 
deionized water through the sampling and processing 
equipment. A field equipment blank was collected in 
March 1998 using inorganic-free water for analysis of 
trace metals and organic-free water for analysis of 
dissolved organic carbon and VOCs. Finally, replicate 
samples were prepared from well OSW 168 for 
analysis of nutrients and major inorganic constituents 
and from well OSW 183 for analysis of trace metals.

WATER-QUALITY DATA

Physical properties and concentrations of major 
inorganic constituents, nutrients, and dissolved organic 
carbon are presented in table 2. Nitrate was the primary 
form of nitrogen in ground water from the sampled 
wells. Concentrations of nitrate ranged from less than

or equal to 0.1 mg/L as N, at wells at the margins of the 
plume (OSW 111 and OSW 168, table 2), which is 
representative of background conditions (DeSimone 
and others, 1996), to 74 mg/L as N at a well screened 
near the water table beneath the infiltration beds 
(OSW 160, table 2). Smaller amounts of ammonia and 
organic nitrogen also were measured. Wells with high 
concentrations of dissolved nitrogen species also had 
high specific conductance, low dissolved oxygen, and 
high concentrations of major ions, including calcium, 
magnesium, sodium, and chloride (table 2).

Water samples from three wells were analyzed 
for concentrations of trace metals and VOCs (tables 3 
and 4, at back of report). Aluminum, barium, 
chromium, cobalt, nickel, and zinc were detected at all 
three wells, but at concentrations that were less than 
drinking-water standards (U.S. Environmental 
Protection Agency, 1994). Of the suite of VOCs 
analyzed, three VOCs chloroethane, chloromethane, 
and dichlorodifluoromethane were detected, at 
concentrations below drinking-water standards. 
However, chloroethane and chloromethane also were 
detected in the equipment blank and may have been 
introduced during sampling collection.

SUMMARY

The data presented in this report represent the 
most recent detailed sampling of ground-water quality 
in the septage-effluent plume at the Tri-Town facility. 
These data should be useful to water-resource 
managers as the discharge from the facility and its 
potential effects on downgradient receptors continue to 
be regulated and monitored. The data also could be 
used to verify and further investigate the nitrogen 
transformations and other geochemical changes in the 
ground-water plume that were documented in earlier 
investigations at the Tri-Town site.
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Base from Town of Orleans tax maps
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WELL CLUSTER SITE AND IDENTIFIER-Site of one or more observation 
wells completed at different depths, including wells sampled in this study 
(see table 1 )
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Figure 1. Location of well-cluster sites used for water-quality sampling, Tri-Town Septage Treatment Facility, 
Orleans, Massachusetts.
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Table 1. Location coordinates and land-surface and screen altitudes of sampled wells, Tri-Town Septage Treatment Facility, 
Orleans, Massachusetts

[Latitude and longitude are given in degrees, minutes, seconds]

Well 
cluster 

site

86

94

100

105

111

144

148

149

154

156

160

162

168

171

174

182

183

192

197

202

203

Well Identifier

OSW 84

OSW 166
OSW 94

OSW 102

OSW 105

OSW 109
OSW 111

OSW 144-03

OSW 148-02

OSW 107
OSW 149

OSW 155

OSW 161

OSW 160

OSW 164
OSW 162

OSW 168

OSW 171-02

OSW 175
OSW 174

OSW 182-02

OSW 183

OSW i92-02

OSW 197-02
OSW 197-01

OSW 202-02

OSW 203-02

Latitude
o ' '/

41 46 56

414653
41 46 53

414653

414655

414654
41 46 54

414653

414654

414656
41 46 56

41 46 56

41 46 58

41 46 54

41 46 57
414657

41 46 58

41 46 55

414653
41 46 53

41 46 59

41 46 58

41 47 00

414651
414651

41 46 50

414651

Longitude
o ' "

70 00 23

70 00 23
70 00 23

70 00 24

700018

70 00 27
70 00 27

70 00 26

70 00 26

700021
700021

70 00 25

70 00 24

70 00 23

70 00 20
70 00 20

70 00 22

70 00 26

700019
70 00 19

70 00 27

70 00 28

70 00 28

70 00 23
70 00 23

70 00 23

70 00 20

Altitude of land 
surface (feet)

59.8

55.6
55.3

41.3

65.5

22.4
22.4

39.2

38.7

59.7
59.8

56.4

55.1

57.2

73.9
73.9

50.9

47.0

55.9
55.9

27.4

25.2

44.5

49.6
49.6

57.0

55.5

Altitude, 
top of 
screen 
(feet)

-16.0

-47.4
-73.6

-33.2

-46.5

-32.5
-69.6

-47.4

-39.8

10.5
-12.2

-46.1

-23.6

12.7

0.4
-45.1

-46.1

-16.2

-18.7
-32.0

-22.6

-56.2

-40.5

-20.5
-70.5

-39.4

-25.9

Altitude, 
bottom of screen 

(feet)

-17.0

-52.4
-74.6

-34.2

-51.5

-37.5
-74.6

-52.4

-44.8

5.5
-17.2

-51.1

-28.6

7.7

-4.6

-50.1

-51.1

-21.2

-23.7
-37.0

-27.6

-61.2

-45.5

-25.5
-75.5

-44.0

-30.9
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Table 2. Physical properties and concentrations of major inorganic consituents, nutrients, and dissolved organic carbon in 
ground water near the Tri-Town Septage Treatment Facility, Orleans, Massachusetts

[CaCOj, calcium carbonate; -rep, replicate sample; -tm, sample for trace metals and volatile organic compounds; °C. degrees Celsius; mg/L, milligrams per 
liter; Hg/L, micrograms per liter; uS/cm, microsiemen per centimeter; <, concentration is less than value shown; --, no data]

Well 
cluster Well identifier 

site

86 OSW 84

94 OSW 166 
OSW 166-tm 
OSW 94

100 OSW 102

105 OSW 105

111 OSW 109
OSW 1 1 1

144 OSW 144-03

148 OSW 148-02

149 OSW 107
OSW 149

154 OSW 155

156 OSW 161

160 OSW 160

162 OSW 162
OSW 164

168 OSW 168
OSW 168-rep

171 OSW 171 -02

174 OSW 175 
OSW 174

182 OSW 182-02

183 OSWl83-tm

192 OSW 192-02

197 OSW 197-02 
OSW 197-01

202 OSW 202-02 
OSW 202-02-tm

203 OSW 203-02

Equipment blank 1 
Equipment blank 2 
Rinse-water blank

Date

12-17-97

12-16-97 
3-10-98 

12-16-97

12-18-97

11-27-97

12-17-97
11-12-97

1-12-98

12-18-97

11-24-97
11-24-97

11-24-97

12-17-97

12-16-97

11-25-97
11-25-97

11-24-97
11-24-97

12-18-97

11-25-97 
11-25-97

1-12-98

3-11-98

1-12-98

1-06-98 
1-06-98

1-06-98 
3-11-98

1-06-98

11-12-97 
1-12-98 

11-12-97

Time

1350

1315 
1400 
1130

1025

1135

1130
1625

1415

1333

1710
1610

1425

1245

1400

1400
1455

1230
1231

1150

0955 
0905

1055

1005

1215

1255 
1200

1410 
1400

1025

1400 
1415 
1345

Field specific 
conductance 

(uS/cm at 25'C)

1,550

1,710 
1,680 
3,030

1,640

1,360

298
142

1,740

2,710

1,180
1,340

2,030

1,450

1,650

791
480

138
138

1,540

1,480 
1,820

814

1,920

1,180

1,420 
1,190

1,600 
1,600

2,040

1.4

Field pH 
(standard 

units)

5.3

5.1 
5.0 
4.9

5.2

5.2

5.6
6.5

5.2

5.1

5.1
5.3

5.2

5.1

5.4

5.9
5.4

5.2
5.2

5.2

5.4 
5.2

5.4

5.4

5.4

5.2 
5.5

5.3 
5.3

5.4

6.0

Temperature 
CC)

12.7

12.6 
13.3 
11.6

10.8

8.9

10.6
10.3

9.8

10.3

12.7
12.9

10.6

11.9

12.0

10.4
10.4

10.5
-

10.3

11.7 
11.6

10.5

10.3

9.9

10.7 
10.5

10.7 
10.6

11.1

-

Oxygen, 
dissolved 

(mg/L)

0.2

.2 

.2

.1

5.4

.0

.0

1.0

.3

.4

.2

.1

.1

-

.1
7.6

.6
-

.1

.2 

.6

2.1

.0

1.9

.2 
1.9

.1 

.05

.1

-

Calcium, 
dissolved 

(mg/L)

95

78 
95 

280

130

81

13
5.0

110

230

55
100

150

97

85

51
29

4.7
4.7

96

53 
120

44

140

64

58 
64

84 
89

210

.1 

.0 
<.02
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Table 2. Physical properties and concentrations of major inorganic consituents, nutrients, and dissolved organic carbon in 
ground water near the Tri-Town Septage Treatment Facility, Orleans, Massachusetts Continued

Well 
cluster 

site

86

94

100

105

111

144

148

149

154

156

160

162

168

171

174

182

183

192

197

202

203

Well Identifier

OSW 84

OSW 166
OSW 166-tm
OSW 94

OSW 102

OSW 105

OSW 109
OSW 1 1 1

OSW 144-03

OSW 148-02

OSW 107
OSW 149

OSW 155

OSW 161

OSW 160

OSW 162
OSW 164

OSW 168
OSW 168-rep

OSW 171-02

OSW 175
OSW 174

OSW 182-02

OSW 183-tm

OSW 192-02

OSW 197-02
OSW 197-01

OSW 202-02
OSW 202-02-tm

OSW 203-02

Equipment blank I 
Equipment blank 2 
Rinse-water blank

Magnesium, 
dissolved 

(mg/L)

69

2.3
2.9

89

25

68

7.2
2.6

75

87

10
29

74

43

2.7

35
18

2.8
2.8

16

8.6
86

32

90

52

57
43

60
62

56

.0

Sodium, 
dissolved

77

220
210
110

110

50

27
12

74

100

130
88

86

88

190

35
28

15
15

141

190
74

43

77

58

110
76

107
113

89

-

Potassium, 
dissolved 

(mg/L)

4.4

12
13
50

8.8

3.9

1.8
1.1

4.4

7.4

15
8.3

7.9

6.7

30

3.5
3.2

1.2
1.2

10

22
5.9

3.2

4.8

3.9

5.0
4.8

5.1
4.7

8.8

<;

Alkalinity 
(mg/L as 
CaCO3)

21

<I.O
6.1
6.6

14

9.9

7.2
1.7

8.6

9.0

2.6
6.8

6.6

11

<1.0

32
17

4.5
4.0

11

23
7.5

13

-

19

16
8.6

15
15

16

2.4 
1.9 
1.8

Sulfate, 
dissolved 

(mg/L)

0.3

4.1
5.9

.7

.5

2.4

28
13

1.5

6.9

13
5.5

.9

1.3

16

20
1.0

13
13

.6

7.4
41

7.5

3.6

1.7

.7
3.7

1.2
1.1

.5

<;

Chloride, Fluorlde, 
dissolved dissolved 

(mg/L) (mg/L)

420 <0. 1

370 <.l
390 <1
860 <.l

380 <.l

430 <.l

60 <.l
21 .1

460 <.l

770 <.l

240 <.l
350 <.l

580 <.l

360 <.l

320 <.l

210 .5
130 <.l

30 <.l
30 <.l

320 <.l

320 <.l
530 <.l

220 <.l

560 <.l

290 <.l

320 <.l
320 <.l

380 <.l
370 <.l

610 <.l

<. 1 <. 1
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Table 2. Physical properties and concentrations of major inorganic consituents, nutrients, and dissolved organic carbon in 
ground wate rnear the Tri-Town Septage Treatment Facility, Orleans, Massachusetts Continued

Well 
cluster 

site

86

94

100

105

111

144

148

149

154

156

160

162

168

171

174

182

183

192

197

202

203

Well identifier

OSW 84

OSW 166
OSW166-tm
OSW 94

OSW 102

OSW 105

OSW 109
OSW 1 1 1

OSW 144-03

OSW 148-02

OSW 107
OSW 149

OSW 155

OSW 161

OSW 160

OSW 162
OSW 164

OSW 168
OSW 168-rep

OSW 171-02

OSW 175
OSW 1 74

OSW 182-02

OSW 183-tm

OSW 192-02

OSW 197-02
OSW 197-01

OSW 202-02
OSW 202-02-tm

OSW 203-02

Bromide, 
dissolved 

(mg/L)

0.2

.3

.3

.3

.2

.2

.1

.1

.3

.3

.2

.2

.2

.2

.2

.1

.1

.1

.1

.3

.2

.3

.1

-

.2

.2

.2

.2

.3

.3

Equipment blank 1 <.01

Silica, 
dissolved 
(mg/las 
Si02)

17

11
12
12

13

11

18
23

11

13

12
15

13

15

15

27
15

16
16

13

11
18

18

16

15

15
16

15
15

18

1.4
Equipment blank 2 <.01 <.l
Rinse-water blank <.0 1 1.4

Nitrate, 
dissolved 

(calculated; 
mg/L as N)

3.8

63
57
46

50

4.9

.1
<.05

31

33

4.9
3.3

4.4

37

74

2.4
4.1

.1
<.05

56

44
8.1

8.1

28

22

45
14

44
47

37

<.05
<.05
<.05

Nitrite, 
dissolved 

(mg/L as N)

0.03

.23

.63
<.01

.28

<.01

<.01
<.01

<.01

.03

<.01
.08

.08

.07

.01

<.01
<.01

<.01
<.01

.42

.37
<.oi
<.01

.01

<.01

.37
<-01

.09

.10

<.01

<.01
<.01
<.01

Nitrite plus 
nitrate, 

dissolved 
(mg/L as N)

3.8

63
58
46

50

4.9

.1
<.05

31

33

4.9
3.4

4.5

37

74

2.4
4.1

.1
<.05

56

44
8.i

8.1

28

22

45
14

44
47

37

<.05
<.05
<.05

(mg/L as N)

<0.02

3.1
3.7

.03

i.O

<.02

<.02
<.02

<.02

.20

.95

.98

.99

.51

4.2

<.02
<.02

<.02
<.02

3.3

8.0
<.02

<.02

<.02

<.02

<.02
<.02

<.02
<.02

.58

<.02
<.02
<02

Ammonia plus

dissolved 
(mg/L as N)

0.56

3.8
3.7

.43

1.45

<.l

<.i
<-i

.25

.83

1.3
1.3

i.6

1.1

4.3

.13

.19

<.l
<-l

3.8

<.i
.52

.17

.57

.20

.24

.14

.56

.66

1.4

<.l
<.l
<.l
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Table 2. Physical properties and concentrations of major inorganic consituents, nutrients, and dissolved organic carbon in 
ground water near the Tri-Town Septage-Treatment Facility, Orleans, Massachusetts Continued

Well 
cluster Well Identifier 

site

86 OSW 84

94 OSW 166
OSW 166-tm
OSW 94

100 OSW 102

105 OSW 105

111 OSW 109
OSW 1 1 1

144 OSW 144-03

148 OSW 148-02

149 OSW 107
OSW 149

154 OSW 155

156 OSW 161

160 OSW 160

162 OSW 162
OSW 164

168 OSW 168
OSW 168-rep

171 OSW 171-02

174 OSW 175
OSW 174

182 OSW 182-02

183 OSW183-tm

192 OSW 192-02

197 OSW 197-02
OSW 197-01

202 OSW 202-02
OSW 202-02-tm

203 OSW 203-02

Equipment blank 1 
Equipment blank 2
Source-water blank

Phosphorus, 
dissolved 

(mg/L as P)

0.05

.02

.02

.01

<.01

.01

.03

.32

<.01

<.01

.06
<.01

.03

.06

.03

.05

.03

<.01
<.01

.03

.09
<.01

<.01

<.01

<.01

.01

.01

<.01
<.OI

.03

<.01 
<.01
<.01

Ortho- 
phosphate, 
dissolved 
(mg/l ss P)

0.02

.02

.02

.01

.01

.03

.01

.10

<.01

.01

.09

.03

.05

.05

.03

.06

.06

.03

.03

.02

.19

.08

.02

<.01

<.01

.05

.01

.04

.01

.01

.02 
<.01

.02

Boron, 
dissolved 

(M9/L)

40

250
 

140

160

30

20
20

90

100

90
100

70

110

150

20
20

10
<10

210

150
20

30

70

50

150
20

130
-

110

6
0
6

Iron, 
dissolved 

(M9/L)

<10

150
130
<30

40

<3

2,600
7,500

10

<30

90
90

90

30

70

730
<3

70
70

100

110
440

20

570

<10

120
90

90
20

<30

10 
<10

20

Manganese, 
dissolved 

(M9/L)

20

540
610
380

210

30

70
240

110

430

750
360

280

310

1,200

310
6

20
9

560

290
120

360

50

1,240

90
90

180
100

220

2
<4

3

Organic 
carbon, 

dissolved 
(mg/L)

10

2.9
 

1.3

1.8

.4

.2

.2

.8

1.1

1.6
1.1

1.0

1.5

3.4

.3

.3

.3

.3

2.6

2.9
.3

.3

.8

.6

2.0
.3

1.4
-

1.0

<.l
-
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Table 3. Concentrations of trace metals in ground water near the Tri-Town Septage Treatment Facility, Orleans, Massachusetts

[Ground-water well OSW 183,3-10-98: Sample was split in the field and splits were analyzed separately. Concentrations in micrograms per liter; 
<, concentration is less than value shown]

Trace metal

Arsenic

Beryllium................................

Chromium ................................
Cobalt ......................................
Copper......................................
Lead..........................................

Molybdenum ............................
Nickel.......................................
Selenium......... ......................... .

Uranium...................................

Ground-water wells

Site 183 Site 94

OSW 183 OSW 166 
3-10-98 3-10-98

9.9 9.4 26

<l 0 <l 0 <l 0
58 58 34

<l 0 I 0 <l 0
1. 3 1. 4 2.4
1. 5 1. 6 8.2

<l.O <l.O 1. 6

<l 0 <l 0 <l 0
31 31 4.3

<1 0 <1 0 <1 0
31 31 5.5

Site 202

OSW 202-02 
3-11-98

33

<1 0

41

<IO

2.3
1.9
1.0

<10

3.8

<1 0

3.8

Quality-assurance sample

Equipment blank
3-11-98

<l 0
<l 0
<l 0
<l 0
<1 0

<io
<l 0
<l 0
<l 0
<l 0

<io
<l 0
<l 0
<l 0

<l 0
<l 0
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Table 4. Concentrations of volatile organic compounds in ground water near the Tri-Town SeptageTreatment Facility, Orleans,
Massachusetts
[Concentrations in micrograms per liter; <, concentration is less than value shown

Ground-water wells Quality-assurance samples

Volatile organic compound Site 183 Site 94 Site 202

OSW183 
3-10-98

OSW 166 
3-11-98

OSW 202-02 
3-11-98

Equipment blank 
3-11-98 Laboratory blank

Acetone...................................................... <5 <5
Acrolein...................................................... <250 <250
Acrylonitrile............................................... <2 <2
Benzene...................................................... <.2 <.2
Bromobenzene........................................... <.2 <.2

Bromochloromethane................................. <.2 <.2
Brornodichloromethane.............................. <.2 <.2
Bromoethene.............................................. <.2 <.2
Bromoform................................................. <.2 <.2
Bromomethane........................................... <.2 <.2

2-Butanone................................................. <5 <5
H-Butylbenzene.......................................... <.2 <.2
sec-Butylbenzene....................................... <.2 <.2
tert-Butylbenzene....................................... <.2 <.2
Carbon disulfide......................................... <.2 <.2

Carbon tetrachloride................................... <.2 <.2
Chlorobenzene........................................... <.2 <.2
Chloroethane.............................................. .4 .2
Chloroform................................................. <.2 <.2
Chloromethane........................................... 3.2 1.9

3-Chloropropene........................................ <.5 <.5
Dibromochloromethane............................. <.2 <.2
Dibromochloropropane(DBCP)................ <1 <1
l,2-Dibromoethane(EDB)......................... <.2 <.2
Dibromomethane........................................ <.2 <.2

1.2-Dichlorobenzene.................................. <.2 <.2
1.3-Dichlorobenzene.................................. <.2 <.2
1.4-Dichlorobenzene.................................. <.2 <.2
1,1-Dichloroethane..................................... <.2 <.2
1,2 Dichloroethane..................................... <.2 <.2

1.1-Dichloroethene..................................... <.2 <.2

fiww-l,2-Dichloroethene........................... <.2 <.2
Dichlorodifluoromethane........................... '.23 '.77
ftww-l,3-Dichloro-2-butene...................... <5 <5

1.2-Dichloropropane.................................. <.2 <.2
1,1-Dichloropropene.................................. <.2 <.2
1,3-Dichloropropene.................................. <.2 <.2
cis-l,3-Dichloropropene............................ <.2 <.2

s-1,3-Dichloropropene......................... <.2 <.2

<5

<250 
<2

7

<250 
<2

<5

<250 
<2

<5 <5 <5

<2

.4

.2
2.9

.5 
<.2 

2.9

<.5 
<.2 

<1 
<2

<2

'.42 
<5 <5

<2

<5
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Table 4. Concentrations of volatile organic compounds in ground water near the Tri-Town SeptageTreatment Facility, Orleans, 
Massachusetts Continued

Ground-water wells Quality-assurance samples

Volatile organic compound Site 183 Site 94 Site 202

OSW183 
3-10-98

OSW 166 
3-11-98

OSW 202-02 
3-11-98

Equipment blank Laboratory b|ank

2,2-Dichloropropene.................................. <.2
Diethyl ether............................................... <.2
Di-isopropyl ether...................................... <.2
Ethylbenzene.............................................. <.2
Ethyl methacrylate..................................... <1

Ethyl tert-butyl ether.................................. <.2
Ethyl tert-pentyl methyl............................. <.2
Hexachlorobutadiene.................................. <.2
Hexachloroethane....................................... <.2
2-Hexanone................................................ <5

Hexone....................................................... <5
Isopropylbenzene....................................... <.2
p-Isopropyltoluene..................................... <.2
Tetrachloroethene....................................... <.2
Methyl acrylate.......................................... <2

Methyl acrylonitrile.................................... <2
Methyl iodide............................................. <.2
Methyl methacrylate.................................. <1
Methyl terf-butyl ether (MTBE)................ <.2
Methylene chloride.................................... <.2

Naphthalene............................................... <.2
«-Propylbenzene......................................... <.2
Styrene....................................................... <.2
1,1,1,2-Tetrachloroethane.......................... <.2
1,1,2,2-Tetrachloroethane.......................... <.2

Tetrahydrofuran.......................................... <5
1.2.3.4-Tetramethylbenzene....................... <.2
1.2.3.5-Tetramethylbenzene....................... <.2
Tolune......................................................... <.2
Trichlorofluoromethane.............................. <.2

lA3-Trichlorobenzene.............................. <.2
1,2,4-Trichlorobenzene.............................. <.2
1.1.1-Trichloroethane................................. .2
1.1.2-Trichloroethane................................. <.2
Trichloroethene.......................................... <.2

1,1,2-Trichlorotrifluoroethane.................... <.2
1,2,3-Trichloropropane.............................. <.2
1.2.3-Trimethylbenzene............................. <.2
1.2.4-Trimethylbenzene............................. <.2
1,3,5-Trimethylbenzene............................. <.2

Vinyl chloride............................................. <.2
m- and p-Xylene......................................... <.2
o-Xylene..................................................... <.2

1 Concentration is estimated.

<2

<5 

<5

<2 

<2

<5 

<5

<2 

<2

<5 

<5

<2 

<2

<5 

<5

<2 

<2

<5 <5
<.2 
<2

<5 <5

<2
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